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(54) Respirator 

(67) The respirator comprises a maskl 
with two layers 7, 13 of different 
filtering materials arranged thereon and 
elements for its securing to the face. 
The respirator is provided with an 
exhalation valve 3 detachably secured 
in an opening 6 of the mask 1. One layer 
7 of the filtering material possesses 
aerosol filtering properties and is 
secured outside the mask 1 by means of 
a bracing cord 10; the valve 3 projects 
outside this layer. The edge 8 of this 
Iayer7 is folded overthe edge of the 
mask 1 and is braced by the cord 10. 
The second layer 13 of filtering material 
possesses chemlsorption gas 
absorptive properties and is secured 
Inside the mask 1 so that its edge 15 fits 
the edge 8 of the first layer 7 and the 
valve 3 projects from the layer 13 inside 
the maskl. 



IB. 15 




FE2 



O 
CD 
ro 

o 



GB 2 176 404 A 1 



SPECmCATION 
Respirator 

The invention reiatesto individual meansfor 
5 protecting the respiratory organs of a man fram 
aerosois (dust, smoke, fog) and gases, and inor» 
particularly to respirators of light type used when 
the content of oxygen in the surrounding nnedium is 
not less than 18 per cent by volume. 

1 0 The invention may be used most effectively by 
attending personnel in the chemical Industry, 
ferrous and non-ferrous metallurgy, and in other 
branches of industry wherein the air in the 
production rooms is contaminated by fluorine and 

15 chlorine gaseous compounds, gaseous sulphur and 
nitrogen compounds, and by phosphorus 
compounds. 

What is desired is a light respirator for protection 
from aerosols and various gases, in which improved 

20 comfort and convenience in operation along with 
the reliable protection of respiratory organs of 
wearers with different anthropometric data will be 
ensured due to an appropriate arrangement of the 
filtering materials. The present invention provides a 

25 respirator comprising a cup-shaped mask enclosing 
the mouth and nose of e wearer and having 
openings made to pass air in and out of the space 
under the mask an edge adapted to be hermetically 
fitted to the face of the wea rer, two layers of 

30 different filtering materials disposed thereon and 
featuring the shape corresponding to the shape of 
the mask, fastening means for securing the mask to 
-the face of 4hs wearer, and^ .. 



detachably secured in the mask opening opposite 
35 the mouth ofthewearer.inwhichthefirstflltBrIng 
layer is made of an aerosol filtering material a 
peripheral edge of which is folded overthe mask 
edge and secured there (e.g. by a bracing rubber 
cord) so that the mask edge fits the face of the 
40 weararthroughthe layer of the filtering material in 
which opposite the exhalation vahre is made an 
opening through which the exhalation valve 
projects outside and edges of this opening are 
hemietically secured to the mask, and the second 
45 filtaring layer is made of a material possessing 
chemisorption gas absorptive properties and this 
second layerof thefiltering material is detachably 
secured on the internal surface of the mask so that 
its edge fits to the edge of the first layer of the 
50 filtering material folded overthe mask edge, and 
has in the zone of the exhalation valve an opening 
the edges of which are hermetically secured to the 
Internal surface of the mask. 
Such an embodiment of the respirator. 
55 — enlarges the filtering surface of the respirator, 
as the filters are disposed on the surface of the 
perforated mask; 

— extends the time of the respirator protective 
action; 

60 — simultaneously protects the respiratory organs 
from dust, smoke, fog, and gases, as the aerosol and 
gas filters are disposed on the surfaces of the mask, 
which imparts universal properties to the respirator; 

— provides an easy change of the filtere 
65 independently from each other; 



— improves comfort in use of the respirator due 
to a more uniform and soft contact of the respirator 
with the face of the wearer; 

— ensures low resistance to breathing (e.g. from 2 
70 to 3 mm of water column); 

— provides hermetic fitting of the respirator to the 
feoe of the wearer. 

It Is desirable that the second layer of filtering 
material be made of an ion-exchange fibre material. 

75 Such an embodiment of the respirator ensures the 
trapping of noxious gaseous compounds, ralievas 
the pressure exerted along the line of the respirator 
coritact with tho face of the wearer, provides low 
resistance to breathing as the resistance to 

80 breathing of the ion-exchange material does not 
exceed 3 nnm of water column, prevents 
condensation of water vapoure In the space under 
the mask due to high hydrophilic properties of the 
ion-exchange meterial, while moistening of the 

85 material improves Its sorption activity and extends 
the time of the respirator protecth^e action. 

The elements holding the maskto the face of the 
wearer may be detachably secured to the exhalation 
valve and the valve may be secured in the mask 

90 opening by meansofa removable ftistening ring 
disposed inside the mask so that the edges of the 
opening in the second layer of the filtering material 
get under aald ring and are hermetically forced 
against the Internal surfeoe of the mask. 

95 Such an embodiment of the respirator makes it 
passible to perform preventive cleaning of the 
a^Bjatton valve, replace the exhalation valve flap. 



Internal surfaces of the mask, secure them on the 
100 cover member, and hermetically seal the area where 
the exhelation valve is aligned with the mask and 
filtera 

A section of the mask edge disposed opposite the 
nose bridge may have a curved portion fitting over 

1 05 the ncffie bridge and the first layer of the filtering 
material may be placed In the curved portion so that 
this section of the edge fits the nose bridge through 
ths first layer of the filtering material. 
Such an embodiment of the respirator eliminates 

110 local pressure and prevents formation of sores in the 
nose bridge area, as the curved portion forms a 
"bed" for the nose bridge cushioned by the filtering 
material folded inside the cover member, makes it 
possible to adjust the perimeter of the respirator 

1 1 5 corrtact with the face of the wearer which is important 
for unification of respirator standard sizes, and allows 
wearing of the respiratortogether with goggles. 

The edge of the mask fitting the face of the wearer 
may be suitably provided with cut-outs the depth of 

120 which amountsto 33—50 per cent of the mask 
depth. 

Such an embodiment of the respirator gh/es an 
optimum solution of the problem pertinent to the 
relation between the stiffness and flexibility of the 

1 25 mask, makes it possible to fit the raspitator to faces 
of different dimensions and anthropometric data 
and permits chsnging of not only the perimeter of 
the mask hermeticfitting to theface of the wearer 
but also tiie shape of ttie edge contacting the face of 

130 the wearer. 
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The cut-outs in the mask edge may ba praferebly 
made triangular in shape. 

Such an embodiment of the respirator widens the 
possibility of fitting the respirator to faces of 
5 different dimensions and specific anthropometric 
features by changing the acute angle of the cut-out. 
improves flexibility and elasticity of the mask and 
retains the elastic properties thereof along with the 
moving ability of the surfaces separated by the cut- 
10 outs. 

The invention will now be descrltied in greater 
detail, by way of example, with refference to the 
accompanying drawings, wherein: 

Figure 1 is a part cut-away general view of a 
1 5 respirator, with a gas filter arranged on the inner 
surifBca of the mask; 

Figure 2 ia a vertical aeetion through the 



Figure 3 illustrates a masic with stiffening tVo&. 
20 The respirator compriaes a mask 1 (Rgure 1) 

made of polyethylene with openings 2 for letting air 
in and out of the space underthe maek. The mask 1 
has an exhalatioh valve 3 comprising a nipple 4 
(Figure 2) intsmaliy accommodating a rubbarflap B. 
25 The nipple 4 is secured In an opening 6(Rgure3)of 
the mask 1 (Figure 1) for the exhalatian valve 3. 
Arranged on the outside of the mask 1 is a first 
filtering layer 7 made of an aerosol filtering material 
FPP (Petryanov'a aerosol filter) a peripheral edge 8 
30 of which isf6ldedovertheedge9ofthemaskfitting 
the face. The first layer 7 of filtering material is 
secured on the mesk 1 with a bracing rubbertie cord 
10 so that the edge 9 of the ma sk 1 fits the faces o f 



the wearer through the first layer 7 of filtering 
35 material. The exhalation valve 3 (Figure 2) projects 
outside through an opening in the layer 7. The edge 
1 1 of the opening in the first layer 7 of filtering 
material ishermeticallysecuredtoawall 12ofthe 
opening 6 (Figure 3) of the mask 1 . A second filtering 
40 layer 13 (Hgure 1) is made of a material possessing 
chemisorption gas absorptive properties, and this 
second layer 13 is dstachably secured on the 
internal surface of the mask 1 so that an edge 15 of 
the second layer fits to the edge 8 of the first layer of 
45 filtering material folded overthe edge 9 (Figure 1) of 
the mask on a section 1 6 (Rgure 2). The valve 3 is 
secured in the opening 6 (Rgure 3) of the mask by 
meansof a removable fastening ring 14(Rgure2) 
internally arranged in the mask 1 so that the edge of 
50 the opening in the second layer 13 of filtering 
material lies underthe ring and is hermetically 
forced against the intamal surface of the mask 1 , 
thereby sealing the location of the eichalation valve 
.3 and also securing the second layer 13 to the mask. 
55 Provided on a section oftheedgeSofthe mask 1 , 
disposed opposite the nose bridge of the wearer is a 
curved portion 17 fitting overthe nose bridge and 
accommodating the first iayer7 of filtering material 
so that this section of the edge 9 fits the nose bridge 
60 through the first layer 7 of filtering material. 
Fastening elements of the mask 1 are detachably 
secured to the exhalation vahfe 3 and made in the 
form of an elastic fastening frame 1 8 with a 
protective shield ISforthe rubbarflap S (Rgure 2) of 
65 the exhalation vah/e and an elastic head band 20 



(Rgure 1) made of a textile-braided rubber. Made in 
the mask edge 9 fitting the face of the wearer are 
triangular cut-outs 21 whose depth amounts to 
33 — 50 per cent of the depth of the mask 1 , intended 
70 to Impart more flexibility and elasticity to the mask 
with the aim of ensuring thatthe respirator fits faces 
of different dimensions and anthropometric 
features. 

The cup-shaped mask 1 (Figure 3) has over its 
75 entire surface the openings 2 with stiffening ribs 22 
arranged therebetween, while symmetric triangular 
cut-outs 21 , 23, and 24 are made in the edge 9. 
Provided in the lower portion of the mask 1 opposite 
the moutii of the wearer is the opening 6 with cut- 

80 outs for accommodating the nipple 4 (Rgure 2) of 
the exhalation valve 3 comprising the rubbarflap 5, 
so thatthe exhalation valve 3 projects outside the 
surface of the mask 1 . The exhalation valve nipple 4 
haaprojactionsandflatsfbr connection to the mask 

85 1. Mounted on the external portion of the nipple 4. 
having the shape of a cylinder, are fastening 
elements in the form of the circular protective ahield 
19 (Rgure 1) designed to protectthe rubtierflap 6 
(Rgure 2) of the exhalation valve 3 from the action 

90 of heat radiation and from contamination. The 
protective shield 19 (Rgure 1) Is combined witii the 
fastening frame 18 having buckles 25 with the 
elastic head l>and 20 Inserted therein. The 
removable fastening elements make It possible to 

95 subjectthe exhalation valve 3 to preventive 

treatment and to replace the rubberf lap 5 (Figure 2). 
Arranged on the external surface of the mask 1 
(Rgure 1) is the aerosol filter element7 



mantifacturedfrom a fibrouseTectrostaticaHy 
100 charged material made up of ultrathin polymeric 
fibres equal in diameter, of the type of 
homogeneous and light material known as FPP 
(Petryanov's aerosol fitter), possessing a high 
filterability, and made in the form of a circular filter 
1 05 with a circular cutout in the lower portion 

corresponding to the level of the exhalation valve 3 
of the mask 1. The presence of an electrostatic 
charge in the material FPP imparts not only the high 
filtering properties thereto: the use of these charges 
110 serves as a means of ensuring a soft and reliable 
sealing (sticking) of the respirator along the line of 
fitting of the peripheral edge 8 of the filter to the face 
skin, theretjy allowing penetration of non-filtered air 
to be practically excluded. Otherflltering materials 
115 meeting the requirements of respirator 

spedfieations may alao be used as an aerosol filter. 

The second layer 13 of filtering material disposed 
on the internal surface of the mask 1 is a gas filter 
wttii diemisorption properties based on ion- 
120 exchange fibre material 5—6 mm thick having a low 



breathing not exceeding 3 mm of 
water column, or any other chemisorption material 
on a fibrous base meeting the requirements of 
respirator specifications. The ion-exchange material 
1 25 possesses moisture absorption properties and 
prevents condensation of water vapours in the 
space underthe mask. When the ion-exchange 
material is moistened, its sorption activity is 
enhanced and the time of its protective action is 
130 £ 
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The gas filter has a service life longer than that of 
the aerosol filter. Provided in the lower portion of 
the gas filter Is an opening for passing the 
exhalation valve 3 (Rgure 2) Inside the mask 1 . The 
5 exhalation valve 3 is made so that in places of its 
connection with the mask 1 , the first aerosol filtering 
layer? is hermetically secured to the octsmal 
surface of the mask 1 due to which the opening 6 
(Hgure 3) is sealed from the outside fay means of the 
10 nipple 4 (Rgure 2) at the ejqsense of forcing the edge 
1 1 of the opening in the first layer 7 of the filtering 
material againstthe opening 6 (Rgure 3) of the 
mask. Usually the dimension of the opening In the 
filtering material is made 2—3 mm smaller than the 
15 dimension ofthecinculBr opening 6 in the maskdue 
to which the filtering material is snugly forced by the 
exhalation vahre nipple 4 against the edges of the 
opening 6. The liitemal layer 13 (Figure 1) of the gas 
filtering material Is secured with the aid of the 
20 fastening ring 14 In order to provide a hermetic seal 
with the opening 6 (Rgure 3). Such an embodiment 
of the seal prevents noxious gas compounds from 
getting in the space under the mask. 
The aerosol filtering layer? (Figure 1) disposed on 
25 the extemal surface of the mask 1 has its peripheral 
edge 8 folded along the perimeter and secured by 
the spot vralding to form a cavity 25 (Figure 2) 
internally accommodating the rubber textile- 
braided cord 10 the ends of which are brought 
30 outside. When bringing the opening 6 (Figure 3) for 
the exhalation valve in register with the opening In 
the aerosol filtering layer ? (Figure 1) after the latter 

has bflfln p laced ( w ith the QflM Zft fa cing u pw ard) on 

the external surface of the mask 1 , the ends of the 
35 rubber cord 10 should be tightened until the aerosol 
filtering layer 7 takes the shape of the mask, with the 
mask 1 and the aerosol filtering layer ? being 
maintained in the relative position. The peripheral 
edge 8 of the aerosol filtering layer ? is folded over 
40 the edge 9 of the mask, covers the projecting edges 
of the gas filtering layer 13, and comes in contact 
therewith so as to form a peripheral edge 8 with a 
width of 1 — Z cm, preventing the passage of air 
between the mask and the face of the wearer. 
45 When the aerosol filtering layer 7 comes in 

contact with the gas filtering 13 the line of sealing is 
also formed along the entire perimeter of the edge 
9, which substantially improves reliability of the 
respirator. The presence of the curved portion 1? at 
50 the top of the mask 1, arranged perpendicularly to 
the nose bridge and corresponding in shape to the 
prominence of the nose bridge, cushions the 
pressure of the respirator against the face in this 
area and pulling on the cord 10 of the aerosol 
55 filtering layer when fitting the respiratorto the fece 
of the wearer makes it possible to ease off the 
pressure exerted on the nose bridge. Tightening or 
slackening the cord 10 of the aerosol filtering layer? 
along with straightening out the edges 8 of the 
60 adjacent aerosol filtering layer 7 allows the 

respiratorto befitted in size and shape thereof. The 
curved portion 17 widens the field of vision of the 
wearer and makes it possible to wear the goggles 
together with the respirator. 
65 The service life of the changeable aerosol and gas 



fitters can be varied depending on the kind of work 
and contamination of tiie surrounding medium by 
using the moisture absorbing chemisorjation 
material with improved hygienic properties, with 

70 addition of the non-ion-exchange fibres in different 
proportions or by other known methods. 

The respirator mask has the cut-outs 21, 23, 24 
made along its edge to a depth amounting to 33—60 
per cant of the depth of the mask 1 and dividing Its 

75 edge 9 into sections fitting the nose bridge, lower 
walls of the orbital cavities, cheeks, and the chin. 
The cutout 24 in the chin area is symmetric about a 
longitudinal stiffening rib 26, while the remaining 
cut-outs 21, 23 are symmetric about the rib 26 so 

80 that one ofthe sides is an extension of the 

transverse stiffening ribs. Such an embodiment of 
the mask 1 ensures a more uniform and soft fitting 
to the face irrespective of Its anthropometric 
faatursB due to imparting e greaterelasticity to the 

85 mask 1. In this case, it is possible to vary not only the 
length ofthe line of the hermetic contact of the 
respirator edge with the face of the wearer but also 
to change the shape of this line of contact 

90 CLMM.S 

1. A respirator comprising a cup-shaped maskfor 
enclosing the mouth and nose of a wearer, the mask 
having openlngsfor passing air in and out ofthe 
space under the mask and an edge adapted to be 
95 fitted to the surface of the face, first and second 
layers of different filtering materials disposed on the 
mask and corresponding in shape to the mask, 

fastaninp nlnmantR fnr Knriiring tha maclr ±n tho . 

face, and an exhalation valve detachably secured In 

100 a mask opening positioned opposite the mouth of 
the wearer in use,thefirstfiltering layer being of an 
aerosol filtering material a peripheral edge of which 
is folded over the edge of the mask and secured 
there so that the mask edge fits the face of the 

105 wearerthroughthefirstlayerofthefiltering 

material, the first layer having an openiiig through 
which the exhalation vahra projects outside, the 
edge of this opening being hermetically secured to 
the mask, the second fittering layer being of a 

110 matsriai possessing chemisonstion gas absorptive 
properties and being detachably secured on the 
internal surfece of the mask so that Its edge is 
adjacent to the edge of the first layerfoldad over the 
edge ofthe mask, the second layer having in the 

115 region of the exhalation valve an opening whose 
edge is hermetically secured to the internal surface 
ofthe mask. 

2. A respirator as claimed In claim 1 , In which the 
second filtering layer is made of an ion-exchange 

120 fibre material. 

3. A respirator as claimed in claim 1 or 2, in which 
the fastening elements securing the maskto the face 
are detachably fastened to the exhalation valve and 
the valve is secured in the corresponding mask 

1 25 opening by means of a detachable fastening ring 
disposed inside the mask so that the edges of an 
opening in the second layer of filtering material lie 
under the ring and are hermetically forced against 
the intemai surface ofthe mask. 

130 4. A respirator as claimed in any of daims 1 to 3, in 
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which a section of the mask edge positioned edge forfitang the faca of the wearer 

oppo^ the nose bridge of the wearer, in use. has a 6. A respirator as claimed in daim 5. in which the 

curved portion fitting overtho nose bridge and cut-outs are triangular 

K ,c 7. A respirator as claimed in any of claims 1 to 6> in 

5 matenalsothatthissectionoftheedgefttsthenose 15 which thefolded edge of the first layer is secured by 

bndgethroughthefirstlayerofthofiltering atlecord. 

material. . . ^. 8. A respiratorsubstantially as described herein 

5. A respirator as claimed in any of claims 1 to 4, in with reference to and as illustrated by the 
which «rt.<)utewhosB depth amount8to3»-50 per accompanying drawings. 
10 cent ofthe depth ofthe mask are made iri the masic 



